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The sarcoglycan-sarcospan complex (a-, b-, g-, d-, e-, and z-
SG-SSPN), a component of the dystrophin-associated glyco-
protein complex (DAGC), is located at the sarcolemma of
muscle fibers where it contributes to maintain cell integrity
during contraction-relaxation cycles; g- and d-SG are also
expressed in the sarcoplasmic reticulum (SR). In this study, we
report the identification of a novel isoform of murine d-SG
produced by alternative splicing that we named d-SG3. This
isoform is present at transcript level in several tissues, with its
highest expression in skeletal and cardiac muscle. The d-SG3
protein lacks the last 122 amino acids at the C-terminal, which
are replaced by 10 new amino acids (EGFLNMQLAG).
Interestingly, double immunofluorescence analysis for d-SG3
and the dihydropyridine receptor (DHPR) shows a close
localization of these two proteins. The differentiation-depen-
dent RNA expression of d-SG3, was only evident in myotubes
(not in myoblasts), suggesting a development-dependent
regulation. We propose the subcellular distribution of this
novel d-SG3 isoform at the SR and its involvement in
intracellular calcium concentration regulation.
doi:10.1016/j.ydbio.2007.03.141
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Bone morphogenetic proteins (BMPs) are critical molecules
during gut morphogenesis. However, little is known about their
participation in the homeostasis of adult gut and their possible
role in disease. In a previous work we have described that
pathological lesion occurs in the diabetic gut; specially a
reduction of myenteric neurons by apoptotic process has been
noted in short term-diabetes. Here, we investigated the BMP/
Smad signaling at myenteric system (MS) level in an
experimental model of diabetes in mouse. We examined at the
mRNA and protein levels, the expression of BMPs, BMP
receptors and intracellular effectors Smad in small intestine of
normal and diabetic gut. The results demonstrate the presence of
BMP molecules in normal adult intestine. The diabetic state
produced changes in the expression of all molecules analyzed.
Interestingly, BMP4 expression profile was strongly altered and
was restricted to both mucosae and submucosae cells in jejunum
of normal animals. Meanwhile, BMP4 staining was mainly
present surrounding MS in smooth muscle layer of diabetic
animals. The neuroenteric cells of diabetic mouse also
expressed levels of phosphorilated Smad1 (Smad1-P) indicative
of active BMP/Smad signaling. This was in contrast to healthy
ganglia cells, which were devoid of immunoreactivity. In
addition, analysis by Laser scanning microscopy evidenced that
BMP4 and Smad1-P proteins colocalized with TUNEL positive
cells in diabetic MS. Taken together these data suggest that
BMPs/Smad signaling plays an important role in the apoptotic
process in the diabetic intestine.
doi:10.1016/j.ydbio.2007.03.142
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Long bones are formed by endochondral ossification in
which transitory cartilaginous templates are replaced by bone
tissue. At ends of long bones cartilaginous templates remain as a
permanent “articular” cartilage. In osteoarthritis (OA) the
articular cartilage degenerates and it is replaced by bone,
resembling endochondral ossification. In normal skeletogenesis
the Wnt signaling is involved in promoting or inhibiting
different steps of cartilage differentiation. On this basis, we
show the expression of several Wnt family members during OA
in an animal model. The expression of Wnt4, Wnt5a, Wnt5b,
Wnt7b,Wnt9a,Wnt10 andWnt15 was evaluated, and compared
with the expression of different cartilage markers (Sox9,
Aggrecan, Collagen II, and Collagen X) and Mig6 to determine
the stage of cartilage differentiation in which the changes
observed during this disease are evident. The first evident
change was observed at 5 days post-surgery in which Wnt4
showed high expression as compared with controls, while
Wnt5a, Wnt5b and Wnt7b were down-regulated. These
expression patterns correlated with down-regulation of Sox9,
Collagen II, Aggrecan andMig6. At day 10 post-surgery the first
signs of Collagen×expression were observed indicating that
cartilage maturation has been triggered. In conclusion, our
results suggest that expression of Wnt members occurs in a
similar way as it occurs in the articular cartilage. Granted by:
CONACYT C01-98 and 42568Q. We thank Marcia Bustamante
for her technical support.
doi:10.1016/j.ydbio.2007.03.143
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Connective tissue growth factor (CTGF) mediates growth
factor activity, and Ctgf knockout mice die at birth from
respiratory failure (Ivkovic et al., 2003, Development 130:
2779–2791). Previous microarray analysis (Baguma-Nibasheka
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et al., 2007, Histology and Histopathology, 22: in press)
revealed Ctgf down-regulation in the hypoplastic lungs of
mouse embryos that completely lacked skeletal muscle and in
turn fetal breathing-like movements (FBMs). Therefore, the
current report examines pulmonary development of Ctgf−/−
mouse fetuses (kindly provided by Dr. Karen M. Lyons) and the
possibility of CTGF involvement in the pathogenesis of lung
hypoplasia. The Ctgf−/− lungs are hypoplastic, with reduced
cell proliferation and increased apoptosis. PDGF-B, its receptor
and IGF-I are markedly attenuated, while the TTF-1 gradient is
lost. Type II pneumocyte differentiation is perturbed, with the
cells depicting excessive glycogen retention and diminished
lamellar body size, though able to synthesize surfactant-
associated protein. However, type I pneumocyte differentiation
is not affected by Ctgf deletion. Our findings indicate that the
absence of Ctgf and/or its protein product, CTGF, may induce
pulmonary hypoplasia by disrupting basic lung developmental
processes. Supported by NSERC, CIHR, LANS, CFI and
DMRF to BK.
doi:10.1016/j.ydbio.2007.03.144
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Mutations in the Notch1 receptor and Dll3 ligand disrupt
somitogenesis and vertebral patterning. Previous studies have
shown that genetic interactions among members of the notch
pathway cause defects not observed in single gene mutations. To
examine Dll3–Notch genetic interactions, we generated com-
pound mouse mutants and screened for skeletal malformations
and histological anomalies. While Dll3tm1Rbe or Notch1tm1Con
heterozygous mice appeared normal, 30% of double hetero-
zygous animals displayed segmental malformations similar to
those in birth defects such as congenital scoliosis. Develop-
mental analysis of somite-stage embryos and perinatal organs
did not reveal any defects. To identify potential disruptions
earlier in development, we used microarray analysis of Dll3 and
Notch1 homozygous 9.5 dpc embryos, and we are investigating
genes such as brachyury and Hoxb8 that display greater than 2-
fold changes in expression. These findings have identified that
Dll3–Notch1 double heterozygous mutants may be a useful
model to study the etiology of human congenital scoliosis and
vertebral birth defects.
doi:10.1016/j.ydbio.2007.03.145
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In a retrovirus-based insertional mutagenesis screen, we
identified six recessive zebrafish mutants that presented with
pigmentation deficits and severe degeneration of the retina and
RPE. Each of the mutations disrupted a distinct subunit of the
vacuolar-ATPase complex (v-ATPase), or proteins that associ-
ate with the v-ATPase. The v-ATPase plays key roles in
intracellular and extracellular acidification events in numerous
biological contexts; however, its role in the eye has not been
well studied. Here, we sought to characterize the ocular defects
in zebrafish v-ATPase mutants and to determine if they
represent useful models for studying degenerative conditions
of the human eye. Zebrafish v-ATPase mutants possess
concentrated regions of apoptotic cells in the outer nuclear
layer and ciliary marginal zone of the retina, and in the RPE.
Photoreceptor outer segment structure is abnormal and large
membranous inclusions are present in the RPE suggesting an
inability of RPE cells to degrade ingested outer segments.
Melanosome formation is also compromised. Preliminary
observations suggest that drusen-like deposits may also be
accumulating in the eyes of aging heterozygous adults. From
these results, we conclude that the v-ATPase complex is
required for cell survival in the zebrafish retina and RPE. Within
the RPE, the v-ATPase complex likely facilitates the pH-
dependent degradation of ingested photoreceptor outer seg-
ments. Defects in v-ATPase function result in an accumulation
of undigested outer segment material, which contributes to the
RPE and photoreceptor atrophy observed in these mutants, and
possibly to that in human retinal degeneration patients.
doi:10.1016/j.ydbio.2007.03.146
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Human APP-transgenic mice are a model to study patho-
mechanisms of learning deficits associated with deposition of
amyloid-β peptide (Aβ), e.g. in Down syndrome. The role of
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